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STUDENT QUTLI NE

REPAI R GUW NS FUEL PUWPS

LEARNI NG GBJECTI VE

1. Termnal Learning (bjective: Gdven a Qummns fuel punp, the required
common and special tools, test equipnent, repair parts, shop supplies, T™
9-2320-272-34, Qumm ns service bulletins, and Hartridge operating and
servicing manual s, per information contained in the references, repair the
fuel punmp. (8.2.4)

2. Enabling Learning hjectives: dven a Qummns fuel punp, the required
common and special tools, test equipnent, repair parts, shop supplies,
TM 9- 2320- 272- 34, Qumm ns service bulletins, and Hartridge operating and
servicing nmanual s, per information contained in the references:

a. D sassenble the fuel punp, (8.2.4a)

b. Inspect the di sassenbl ed conponents for serviceability, (8.2.4b)
c. Repair or replace the unserviceabl e conponents, (8.2.4c)

d. Assenble the fuel punp, and (8.2.4d)

e. Calibrate the fuel punp. (8.2.4e)

QUTLI NE

1. DESCR PTION AND PRIND PLES GF CPERATI ON GF QUMW NS FUEL PUMPS

a. Description

(1) The Qumm ns punp that you see in front of you is a PTG AFC
pl ugged punp.
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(a) As you already know, the PTG stands for Pressure-Ti e,
Gover nor - Control | ed.

(b) The AFC stands for Air-Fuel Gontrol. The AFC unit is used
on turbocharged engi nes and hel ps control the air-fuel ratio during
accel eration.

(c) The word plugged is used to indicate that the AFKC unit is
not installed and the hole where it would be is plugged.

(2) The PTG AFG VS punp w Il also be covered |ater in this |esson.
The letters VS stands for Variable Speed. A variable speed governor is
i ncorporated into the punp when a requirenent calls for controlling a
constant speed.

(3) The fuel punp naneplate will contain the punp code nunber. You
nust have the correct punp code nunber to ensure the right repair parts are
ordered and to obtain the correct calibration specifications.

b. Mtering of Fuel

(1) Ghanging any one of or a conbination of any of the follow ng
can vary the amount of fuel allowed to flow

(a) The size on the passage, through which the fuel flows,
referred to as flowarea. The total flowareais determned by calibration
of a conplete set of injectors.

(b) Huid pressure at the inlet of the injector. The fuel punp
controls this pressure, referred to as rail pressure.

(c) The tinme fuel is allowed to flow, which is controlled by
the speed of the engine trough the rotation of the canshaft.

(d) The relationship between these three is the essence of
netering fuel in the Qumm ns PT fuel system

(2) Inthis system the container into which the fuel is netered is
the injector cup. The three previously nentioned variables, fuel pressure,
flowtinme, and the flow area control the amount of fuel mnetered per cycle.

(3) Renenber, wth a given flowarea, (calibrated set of injectors)
the netering of fuel is controlled by the rail pressure and flow time.
However, we have no direct control of the time because it is controlled by
engi ne speed through a canshaft-actuated plunger. The plunger novenent
opens and closes the netering orifice in the injector barrel. Wen the cam
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follower roller is on the outer base circle of the canshaft injector |obe,
closing of the metering orifice takes pl ace.

(4) However, when the camroller is on the inner base circle and
the injector return spring has lifted the injector plunger, uncovering of
the netering orifice occurs. The period of tine the metering orificeis
uncovered is the tine available for fuel to flowinto the injector cup.
This is coomonly referred to as the metering tine.

(5) Again, with a given canshaft, netering timeis controlled by
engi ne speed. Metering tine is inversely proportional to engi ne speed: the
faster the engine speed the less time there is to nmeter the fuel.

(6) The CPL (Control Parts List) identifies the injector and
canshaft assenblies to be used with any particul ar engi ne nodel. This
establishes the total flow area and fixes the netering time at each speed
for the engine.

(7) At any given speed, this |leaves only the rail pressure to the
injectors to control the quantity of fuel netered per cycle in the PT fuel
system The function of regulating rail pressure to the injectors takes
place within the fuel punp. The PT fuel punp is designed and calibrated to
provide the correct rail pressure during all engi ne-operating conditions.

(8) The fuel pressure supplied to the injector is referred to as
rail pressure. Wth the throttle in the w de-open position, naxi numrail
pressure occurs at rated engi ne speed.

(9) It is inportant to understand that at any engi ne speed, the
quantity of fuel netered into the injector cup per cycle, determnes the
anount of torque the engi ne devel ops. As we know, torque is the result of
the downward force exerted on the piston by the conbustion of netered fuel.
The magnitude of this force is determned by the quantity of fuel injected
per cycle, which is controlled by the rail pressure.

(10) V¢ have determned that torque is dependent upon the anount of
fuel nmetered and injected per cycle. It follows that at torque peak, the
greatest quantity of fuel nust be netered and injected per cycle. But, how
can this happen if rail pressure, as we discussed earlier, is greater at
rated speed than at torque peak speed?

(a) The answer is, at torque peak; the engine is turning at a
sl ower speed, which nmeans there is nore available netering tine, indicated
by the shaded areas. Even though the fuel pressure is |ower at torque peak
speed than at rated speed, the increased netering tine results in a greater
amount of fuel being netered and injected per cycle at torque peak.
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(b) Now, even though the engine burns nore fuel per cycle at
torque peak speed than at rated speed, it will burn nore fuel per hour at
rated speed. The reason for this is that there are nore injection cycles
at rated speed than at torque peak speed. Even though less fuel is
injected per cycle at rated speed, the greater nunber of cycles results in
greater fuel consunption in a given period of tine.

(11) W' ve seen that the quantity of fuel netered and injected per
cycl e determnes engine torque at any given speed. Here we see the
relationship of rail pressure and available netering time to the torque
produced at any given speed. V¢ ve identified torque peak speed and rated
speed as two key points in the engine operating range.

c. Fuel Flow through the Punp

(1) The basic functions of the PTG AFC fuel punp are to provide:
(a) For the transfer of fuel fromtank to engine,
(b) Rail pressure to the injectors,
(c) ldle speed governing,
(d) Maxi mum speed gover ni ng,
(e) Qperator control of power output bel ow governed speed,
(f) Shutdown of the engine, and

(g) Control of exhaust smoke during acceleration. This
function applies to those punps, which have the AFC unit install ed.

(2) A gear punp is located at the rear of the fuel punp assenbly.
It is driven at engi ne speed by the fuel punp nainshaft. Fuel fromthe
tank enters the inlet or suction side of the gear punp and is carried
around the outside of the two meshing gears to the outlet or pressure side
of the gear punp

(3) Fromthe gear punp, fuel flow through a wire nesh nmagnetic
filter to the inlet, or supply passage of the autonotive governor. The
governor assenbly perforns three functions:

(a) Pressure regul ation,

(b) 1dl e-speed governing, and
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(c) Maxi num speed gover ni ng.
(4) Before discussing these functions, let’s look at the makeup of
t he governor assenbly.

(5) The position of the governor plunger is inportant to our
di scussion of the functions that take place wthin the governor assenbly.
At any speed, the position of the governor plunger is determned by the
bal ance between the flyweight force exerted on one end of the governor
pl unger and the spring force applied to the opposite end of the pl unger.

(6) The flyweights are driven through gears by the fuel punp
mai nshaft. The governor plunger is held between the flyweight feet and
rotates with the flyweights. Any rotation creates a tendency for the
flyweights to nove away fromtheir axis of rotation, which is the
centerline of the weight carrier shaft. This outward push is known as
centrifugal force.

(7) The rotating flywei ghts pivot on the flyweight pins. Through
this pivoting action, an axial force is exerted on the governor plunger,
through the flyweight feet. At any given speed, the bal ance between this
flyweight force and spring force determnes the plunger position.

(8) dven specific flyweights and springs, changes in speed will
change the flyweight force applied to the governor plunger. This change in
flyweight force will change the plunger position because it changes the
poi nt at which the weight force and spring force will balance. At any
gi ven speed, changes in the flyweights, the springs, or both, can, and in
nost instances will, change the plunger position.

(9) Think about these two nodes of engi ne operation and the
specific springs influencing the governor plunger position at that
particular time. Around idle speed, the governor flyweight force is
opposed by the idle spring. At speed close to but bel ow torque peak speed
the flyweight force is opposed by the governor spring.

(10) During engine operation at speeds between torque peak speed
and rated speed, a conbined spring force of the governor spring and the
torque spring bal ances the flyweight force. Onhce the torque spring is
engaged, it opposes the flyweight force exerted on the governor plunger.
This results in a reduction of the flyweight force, which affects the
gover nor plunger position.

(11) The control of rail pressure in the PT fuel systembegins by
regul ating the fuel pressure supplied to the governor assenbly
appropriately called supply pressure. The control of this supply pressure
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i s acconplished through the use of a by-pass type pressure regul ator
i ncorporated wthin the governor assenbly. This type of pressure regul ator
is designed to unseat when a designated supply pressure is reached.

(12) For this type of regulator to function, an excess supply of
fuel nust be delivered to the governor assenbly. This ensures that, during
fuel punp operation, sone fuel is always bei ng by-passed, enabling the
regulator to naintain control of the supply pressure. The gear punps used
inthe PT fuel systemare designed to deliver nore fuel than is required to
operate the engine. Excess fuel by-passed fromthe pressure regulator is
returned to the gear punp inlet. This feature allows the punp to
conpensate for variations in gear punp capacity caused by parts tol erances
and wear, thus mnimzing the effects of these variations on the supply
pressure.

(13) Wen the fuel pressure exerted on the button exceeds the
forces holding the button and plunger together, the button is unseated and
fuel is by-passed to the suction side of the gear punp. Therefore, the by-
pass regul ator nmaintains the supply pressure by unseating the button at the
desi gnat ed pressure and bypassi ng the excess fuel .

(14) The spring force acting on the button and the recessed area of
the button determnes the pressure at which the button separates fromthe
governor plunger. The recessed area, or counterbore, is the specific area
the fuel is pushing against.

(15) For a given spring force acting on the button, increasing the
recessed area reduces the pressure at which the fuel begins bypassing,
thereby | owering the supply pressure. Notice that on the right side of the
slide that decreasing the recessed area wll have the opposite effect, fuel
wi |l begin bypassing at a higher pressure, raising the supply pressure.

(16) Changing the recessed area of the button will change the
hei ght of the supply pressure curve. A button of a snaller recessed area
wll raise the supply pressure curve, while a button with a | arger recessed
area will lower the supply pressure curve.

(17) Also, with a given recessed area, any change in plunger
position will change the force on the button and change the supply
pressure. As we can see in this exanple, increasing speed changes the
pl unger’ s position, increasing the force on the button, which raises the
supply pressure.

(18) The supply pressure is a function of the force acting on the
button and the area of the button recess. It is inportant to understand
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that there is a unique supply pressure for each speed, and that this supply
pressure is independent of the flow out of the punp.

(19) W have now di scussed pressure at two different |ocations in
the fuel system The first was pressure to the injectors, which is
referred to as rail pressure. In the PT fuel system at any given speed,
the rail pressure controls the quantity of fuel netered per cycle and,
therefore, engine torque. The second pressure we di scussed was the
pressure supplied to the governor, which is called supply pressure. The
regul ation of the supply pressure is the fist step incontrolling the rail
pressure.

(20) The first conmponent that we will discuss is the governor. A
governor is a speed-sensitive device that autonatically controls or limts
the engine speed. It does this by varying the fuel delivered to the engine
under changing operating conditions. There are many types of governors,
but our discussion will be restricted to the limting speed nechani ca
governor, or autonotive governor, as it is known in the PT fuel system

(21) The autonotive governor controls idle governed speed and
naxi num speed by positioni ng the governor plunger cut-off shoul der over the
appropri ate fuel passage.

(22) Renenber, the position of the governor plunger is determned
by the bal ance between the flyweight force and the spring force. The
wei ght assist and flywei ght force is working against the idle spring force.

(23) In governing maxi num engi ne speed, the forces acting to
position the governor plunger include the flyweight force working agai nst a
conbi nation of the torque spring and the governor spring. The flyweight
force acts in the direction to close the main fuel passage, while the
spring force acts to keep the mai n fuel passage open. Several itens shoul d
be noted at this tine.

(a) The weight assist spring no |onger affects the governor
pl unger position.

(b) The idle passage has been cl osed by the governor plunger.

(c) The idle spring no | onger affects the governor plunger
position, as the button has bottoned in the idl e plunger guide.

(24) Wen the engi ne exceeds its rated speed, the governor reduces
the fuel supplied to the injectors. The speed at whi ch the governor begi ns
to decrease fuel pressure is called governor break. Governor break occurs
when the governor plunger cut-off shoul der begins to restrict the nain fue
passage. This neans that governor break al ways occurs when the pl unger
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reaches a specific position. It is inportant to understand that changes to
the spring or weight forces do not change the position at which the
governor break occurs, but only change the speed at which the pl unger
reaches the governor break position.

(25) Two other terns often involved in a discussion of maxi num
engi ne speed include high idle and governor cut-off. The naxi numno-|oad
engi ne speed is known as high idle. Any tine engi ne speed exceeds high
idle, the main fuel passage is closed by the governor plunger. Governor
cut-off occurs at the point at which the nmain passage is conpl etely cl osed.

(26) The throttle shaft is | ocated between the governor and the
fuel punp discharge. It allows the operator to reduce the rail pressure,
and therefore, the power to the |l evel needed. It functions as a variable
area orifice, varying the anount of fuel exiting the main passage of the
governor. The total travel of the throttle shaft is limted by two stop
screws located in the throttle shaft housing.

(27) Located wthin the throttle shaft is the fuel adjusting screw
whi ch determnes the maxi mumflow of the throttle shaft passage when it is
wide open. It is used to adjust the rail pressure during calibration.

(28) Wiile the throttle shaft is in the closed position, there is
always a snall anount of fuel flowng through the throttle shaft. This is
defined as throttle | eakage, and is required to keep the fuel lines filled
wth fuel to cool and lubricate the injectors when the throttle is cl osed.

(29) Throttle leakage is an inportant setting on the fuel punp. |If
set too high, it can result in slow decel eration and excessi ve carboni ng of
the injectors. If set tolow it causes a hesitation in engine response
when the throttle is reopened after a downhill run, and | eads to injector
pl unger danage.

(30) Wien the throttle is in the closed position in the | ower speed
range, the snall anount of fuel flowng tothe injectors is insufficient to
naintain engine idl e speed. The necessary, additional fuel flows fromthe
governor through the idl e passage around the throttle shaft. The anmount of
fuel needed for idling is a total of the fuel flowing through the idle
passage plus sone throttle | eakage flowi ng through the throttle shaft.

(31) Wth a given throttle | eakage setting, closed-throttle ide
speed is maintained by controlling rail pressure. This pressure is
determned by the position of the governor plunger cut-off shoul der over
the idl e passage. The forces positioning the governor plunger include the
flywei ght force and the wei ght assist spring force, which are bal anced by
the idle spring force. The conbined force of flyweights and the wei ght
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assist spring act in the direction to close the idle passage, while the
idle spring acts in the direction to open the idle passage.

(32) Fromthe throttle shaft, fuel flows to the shutdown val ve.
Most shut down val ves are controlled by an el ectrically operated sol enoi d.
I n the shutdown node, a spring washer seats a disc, preventing fuel flow
out of the punp. Wen the solenoid is energized, the el ectronagnetic force
that is created overcones the force of the spring washer, unseating the
disc, and permtting fuel to flow fromthe punp to the injectors.

d. Flow Valve, Cooling Kit, and Pul sati on Danper

(1) First is the pressurized gear punp, which is used extensively
at this tine. Pressurized gear punps incorporate a spring-|loaded flow
val ve in the by-pass fuel passage between the governor assenbly and the
suction side of the gear punp. This pressurizing valve prevents fuel from
flow ng to the suction side of the gear punp until enough pressure is built
up in the fuel punp housing to unseat the valve. By pressurizing the fuel
punp housi ng, |leaks are easier to detect and air is kept fromentering the
fuel punp assenbly.

(2) In addition, a cooling kit elbowis attached to many of the
gear punps. It is designed to prevent overheating of the fuel punp
assenbly. It does this by bl eeding some of the hot fuel, wthin the gear
punp, through the injector drain line back to the storage tank. This
results in cooler fuel fromthe tank being circul ated through the fuel punp
assenbly. Overheating coul d occur when the throttle is closed and the | oad
is pushing the engine as in periods of downhill operati on.

(a) Inside the cooling kit elbow is a spring-loaded check
valve. This valve is designed to prevent fuel and/or air in the injector
drain line fromdraining back through the fuel punp assenbly when the
engi ne i s not operating.

(b) During engine operation, gear punp fuel pressure unseats
the val ve and circul ates sone fuel back to the tank through the injector
drain line.

(3) Finally, there is a pul sation danper connected to the pressure
side of the gear punp to snooth the pressure pulsation’s created in the
fuel by the rotating gear teeth.

e. Ar-Fuel Control Assenbly

(1) Wth an AFC the fuel flows fromthe throttle shaft to the AFC
section of the punp. The AFC assenbly is needed on turbocharged engines to
provi de the proper fuel pressure to the engine during acceleration. It
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does this by controlling the fuel to the injectors to an amount conpati bl e
with the air supplied by the turbocharger. This effectively controls
accel eration bl ack snoke.

(2) The mai n conponents of the AFC assenbly include a cover, piston
assenbly, spring, and barrel. The piston assenbly includes a di aphragm
pi ston, and pl unger.

(3) The AFC senses air pressure in the intake manifold. Changes in
the intake manifol d pressure change the position of the piston and the
pl unger, which is attached to the piston. The position of the plunger
shoul der over the AFC inlet passage determnes the anount of fuel delivered
to the injectors during engine accel eration.

(4) Ar pressure is applied to the diaphragmand pi ston through the
inlet fitting of the cover. |Increasing air pressure overcones the AFC
spring force, causing the plunger to nove in the barrel. As the plunger
noves, the passage is uncovered, and fuel flows through the AFC. As the
air pressure continues to increase, the plunger is pushed in even further,
uncovering nore area until the fuel restriction is elimnated.

(5 Wen there is little or no air pressure applied to the AFC
di aphragm naxi mum fuel pressure and flowis controlled by the no-air
adjusting screw At this time, the plunger is positioned by the return
spring to block the main fuel passage through the AFC. Under these
conditions, all the fuel flowis around the no-air adjusting screw.

(6) Fromthe AFC assenbly or no-air adjusting screw, fuel flows
t hrough the shutdown valve to the injectors.

f. VS \Variable Speed Gover nor

(1) The VS punp is used on vehicles that require constant speed
control, such as the wecker when you use the boomfor lifting another
vehicle or object. The standard type governor cannot control the engi ne
speed constantly bel ow the full-1oad governed speed. The VS punp can be
identified by conparing the size of it to the size of the punp we just
covered. The nodel identification letters of this punp are the same as the
punp that we have been di scussing, except the letters VS has been added.
They represent vari abl e speed.

(a) The idler gear and shaft assenbly is |ocated in the | ower
portion of the VS governor and it drives the upper governor gear.

(b) The VS governor weights are behind the governor gear, and
provide centrifugal force for the governor.
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(c) The VS governor plunger is |ocated behind the wei ghts and
it controls the flow of fuel through the VS governor.

(d) The VSidle spring is the snall spring | ocated behind the
plunger and it controls the m ni numVS governor speed.

(e) The VS maxi num speed adj usting screw and spring control the
VS gover nor maxi num speed.

(f) The VS idle adjusting screwis used to adjust the | ow speed
of the VS governor.

(g) The VS throttle shaft is |located at the rear of the
governor, and it disengages the VS governor.

(2) The fuel is punped fromthe tank to the autonotive governor
whi ch, as you can see, is located in the |ower punp housing. The
autonoti ve governor works the sane way in this punp as it did in the other
punp we di scussed. The autonotive governor controls the engine at al
times, except when you are using the boom This punp has two throttle
| evers, one for each governor. The VS throttle lever is spring | oaded
toward the full-fuel position and the autonotive throttle lever is attached
to the vehicle accel erator.

(3) To put the VS governor into operation, the nanual throttle in
the truck cab has to be set then the controls at the boom engaged.

(a) The first thing the operator does is engage the air clutch.
As the clutch is engaged, air pressure is sent fromthe air clutch through
an airline to a cylinder behind the VS governor throttle lever. A this
tine, a plunger is forced out of the cylinder and pushes the throttle |ever
tothe idle position. Nowthe VS governor is in control and wll cause the
engi ne speed to remain constant, regardl ess of the | oad on the boom

(b) Wile this is taking place, fuel that has passed through
the autonotive governor throttle shaft enters the VS governor. The VS
governor plunger fits in a governor barrel that is stationary and has
drilled fuel passages through it.

(c) The plunger is driven by the flyweights and i s undercut at
the center. Myvenent of the plunger in the barrel opens and closes the
drilled passages and spring tension fromthis spring you see here opposes
the VS governor flyweight force. At this tinme, the plunger will be
positioned so that the shoul der of the plunger will have the main fue
passage uncovered enough to cause the engi ne speed to remai n constant.
Wien a load is applied to the boom the engine will have a tendency to sl ow
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down. Wien this happens, the governor weights will sense this change in
speed and will allowthe spring tension to nove the governor plunger toward
an increase in fuel flow

(d) Wien the load is dropped off the boom the engine speed
wll try toincrease. At this time, the governor weights will nove out
further and push the governor plunger toward the springs, throttling the
fuel passage, which will cause the speed to renain constant.

(e) There is a high and | ow speed adj usting screw | ocated at
the rear of the punp, so you can calibrate the VS governor when it is on
the test stand. The hi gh-speed screw cannot cause the engine to run faster
than the setting of the autonotive governor, but it can be set to reduce
t he maxi num speed.

2. PROCEDURES REQU RED TO REPAI R THE CUW NS FUEL PUW

a. Repair and calibration procedures for the fuel punp are contai ned
in TM 9-2320-272-34, the Quimins service bulletins, and the Hartridge
operating and servicing manual s that are available at each test stand. Use
these in conjunction with this student outline to performeach task.

b. deaning the Punp Before D sassenbly

(1) dean the fuel punp.

(2) Explain to the instructor the procedures for cleaning the fuel
punp.

c. Preoverhaul |nspection

(1) Inspect the fuel punp.

(2) Explain to the instructor the procedures for inspecting the
fuel punp.

d. Renove Tanper Proof Materi al

(1) Renove the tanper proof material fromthe fuel punp.

(2) Explain to the instructor the procedures for renoving the
tanper proof ball and throttle shaft cover fromthe fuel punp.

e. Disassenble Fuel Punp into Subassenblies

(1) Renove the check val ve.
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Record readi ng.

f.

housi ng.

pliers.

(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Renmove t he

Renove t he

Renove the

Renove t he

Renove the

Renove t he

Renove t he

Renove t he

el ectrical shut down val ve.

pul sati on danper.

gear punp.

magnetic fuel filter.

front cover fromthe nmai n housing.
governor wei ght and carrier assenbly.

wei ght assi st plunger, spring, and shins.

governor plunger. Measure torque spring shins.

(10) Renove the throttle shaft.

(11) Renove the spring pack cover and spring pack assenbly.

D sassenbl e Fuel Punp Subassenbli es

(1) D sassenble the electrical shut down val ve.

(a) Renove four screws hol ding the coil housing to the val ve

(b) Lift off the coil, shield, spring, valve and “O ring.

(2) D sassenbl e the pul sati on danper.

(3) D sassenble the front cover

(a) Renove

t he punp drive coupli ng.

1 Renove the capscrew and washer.

2 pul

(b) Renove

=

Pul |

IN

pul |

the coupling with a ST-709 pul | er.
the drive gear.

the key fromthe shaft and gear w th di agona

the drive gear fromthe shaft.
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(c) Renove the tachoneter drive assenbly.
(4) Renove the main shaft, bearing, and seals.
Have Instructor Initial.

g. Inspect Fuel Punp Conponents

NOTE: Explain to the instructor the procedures for inspecting the fuel
punp conponents.

(1) Inspect the check val ve.

(2) Inspect the electrical shut down val ve.

(3) Inspect the pul sation danper.

(4) Inspect the gear punp.

(5) Inspect the front cover assenbly.

(6) Measure the weight carrier bushing. Record Readi ng.
(7) Inspect the punp housing.

(8) Measure the drive shaft bushing. Record Readi ng

(9) Inspect the drive shaft, bearing and gear
(10) Inspect the tachonmeter drive assenbly.
(11) Check the governor weight pins.
Grcle me: G or No-Co.
(12) Performthe wei ght assist protrusion neasurenent.

Record Readi ng.

(13) Inspect the governor plunger assenbly. Record Reading.

(14) Inspect all spring and nmake all required neasurenents.

(a) Governor spring part no. , Color code, free
length, and | oad test / at
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(b) Idle spring part No. , color code

free length , and | oad test / at

(c) Weight assist spring part no. , Color code, free
I ength, and | oad test / at

(d) Torque spring part No. , color code , free
| engt h , and | oad test / at

(15) Inspect the throttle shaft assenbly.
Have Instructor Initial.

h. Assenble the Punp from Servi ceabl e Conponent s

(1) Assenble the front cover
(a) Install the oil seals.
Have Instructor Initial.
(b) Install the main shaft.
(c) Install the retaining ring.
(d) Install the tachoneter shaft assenbly.
Have Instructor Initial.
(e) Install the tachoneter drive gear
(f) Install the tachoneter drive gear key.
(g) Install the drive coupling, |ockwasher and screw.
(h) Install the weight carrier assenbly.
(2) Assenbl e the pul sation danper
(3) Assenbl e the shutdown val ve.
(4) Assenbl e the spring pack housing.
Have Instructor Initial.

(5) Assenble and install the throttle shaft.
[11-15



Have Instructor Initial.
(6) Assenble and install the governor plunger.
(7) Install the punp housing to the front cover.
Have Instructor Initial.
(8) Install the gear punp.
(9) Install the pul sation danper.
(10) Install the fuel filter.
(11) Install the electrical shutdown valve.
(12) Install the check val ve.
Have Instructor Initial.

3. CALI BRATE THE FUEL PUWP.

a. Mount Qunmns Fuel Punp to Test Stand

(1) Mount the fuel punp on the AVMR-PC
(a) Install adapter ring and secure with three Al en screws.
(b) Install drive adapter and secure with two Al en screws.
(c) Mount punp to adapter ring.

(d) Install drive disk and slide punp forward into drive
adapter. (Leave air gap)

(e) Tighten table slide clanps.

(2) Find the procedures for nounting the Qummns fuel punp to the
test stand in the Hartridge HF. 491 Mobile Test Unit (perating and
Servi ci ng Manual

(a) Attach supply line to rear of punp.
(b) Attach cooling kit line to the top of gear punp.

(c) Attach fuel outlet line to fuel shutoff.
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b. PerformFuel Punp run-in Procedures

(1) Install the throttle |ever spring.

(a) Install fromtop of the throttle shaft |ever to test
st and.

(b) The spring will hold the throttle lever to the full-fue
posi tion.

(2) Install the spring pack-adjusting tool.

(a) Renove the 1/8-inch pipe plug fromthe rear of the spring
pack housi ng.

(b) Install the idle adjusting tool ST-984 into the spring
pack.

(3) Lubricate the tachometer drive seal and gears to prevent wear
during calibration.

(4) Qpen the below |isted val ves:
(a) Vacuum control valve (supply valve),
(b) Flow control valve, and
(c) Fuel shutdown sol enoid val ve (nmanual shutoff valve).
(5 Turn on air supply and water |lines for AVM and 491.
(6) Turn on main power for both stands.
(7) Turn on conputer for AVM (ensure conputer boots up)

(8) Select set-up screen utilizing the F-keys on top of the
conput er keyboard or utilize the pointer on the nouse.

(9) Select punp rotation.
(10) Set maxi numspeed limt on stand.
(11) Select voltage for shutoff sol enoid. (use A voltage)

(12) Fuel tenperature shoul d be maintai ned bet ween 32-38 degrees
Cel si us.
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(13) Secure the governor throttle lever in the full-fuel position
(14) Start the test stand.
(a) Push the “START” button on the fuel and drive.

(b) Select the F-12 key for speed control and select stand to
operate at 450 RPM

(c) (bserve the sight glass in the floweter for air bubbles.

(d) If bubbles are present, work the punp throttle back and
forth a fewtimes to relieve trapped air.

c. Perform Gear Punp Test

(1) Start the test stand and operate at 450 rpm
(2) The gear punp nust pick up fuel without the aid of primng.

(3) Select the F-12 key for speed control and select stand to
operate at 2100 rpm The mni num fl ow must be 495 pounds per hour.

(4) Check the fuel flow again for bubbles.

(5) If bubbles are present, work the throttle several tinmes to
relieve trapped air.

(6) If bubbling persists, check the suction lines and fittings for
| eaks.

NOTE: Any gear punp failing to pick up fuel nust be repl aced.

(7) Back out the punp throttle shaft adjusting screwuntil the port
is fully open. (Cbserve flow panel for highest reading.)

(8) Adjust the front throttle stop screwuntil the port is fully
open. (Cobserve flow panel for highest reading.)

(a) Wsing an Allen wench to turn the screw, adjust.

(b) The port is fully open when the fuel pressure peaks on the
fl ow panel .

d. Test Punp Seals for Leakage (non-pressurized punps only)
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(1) Select the F-12 key for speed control and select stand to
operate at 500 rpm

(2) Pl ace a snall anount of grease over the weep hol e.

(3) Aose the supply valve until the vacuum gauge indicates 15
i nches Hg.

(4) Open the supply val ve.

e. Test Governor Cutoff RPM

(1) Use F-12 key to increase punp speed to 100 rpm bel ow rat ed
(l'ine 3).

(2) Aose the flow control valve until the flow neter reads the
requi red pounds per hour of flow (line 17).

(3) Adjust the supply valve until 7 inches Hy. is indicated on the
vacuum gauge.

NOTE: |If you can't obtain seven inches H)., check for a restriction in the
test stand filter of the fuel suction |line. This seven inches of vacuum
sinulates a dirty fuel filter within the vehicle fuel system

(4) Wse F-12 key to increase punp speed to the calibration rpm
(l'ine 16).

NOTE: Do not change the vacuum adjustnent once it has been set. The
vacuumw | I fluctuate during speed changes.

(5) dose the flowcontrol valve until the flow neter reads the
requi red pounds per hour of flow (line 17).

(6) Use F-12 key to increase punp speed, nove analog trimswtch to
the speed position, and set analog trimrange to 200 rpm S owy increase
t he anal og speed control until the fuel pressure begins to decrease (peak
point). This shoul d occur between / rpm (line 8).

NOTE: The test stand nust be shut off and conpl etely stopped before
openi ng the spring pack housing, because the punp is in a vacuum

(7) Adjust the governor cutoff rpm

(a) If the nmaxi num governed speed i s higher than specification,
shins nust be renoved fromthe high-speed spring.
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(b) If the cutoff is too |ow, shinms nust be added.

NOTE: Each .001 inch shimw || change engi ne speed approximately 2 rpm

f. Calibrate Throttl e Leakage

NOTE: This setting controls fuel |eakage inside the punp to control
decel eration time, and keeps fuel in all lines during closed throttle
operation, preventing air |ocks and danage to the injectors.

(1) Use F-12 key and operate the test stand at rated speed (Iine 3).
CAUTION Do not hold the throttle lever in the idle position any |onger
than necessary to conplete the test. The punp nay overheat since fuel flow
is used to cool and |ubricate the punp.

(2) Qpen throttle | eakage val ve.

(3) dose the flow control val ve.

(4) Hold the throttle in the idle position.

(5 Check fuel delivery. (Read snall flow neter)

(6) Adjust the rear (back) throttle stop screwto obtain correct
throttle | eakage setting (line 11).

(7) Qpen flow control valve.
(8 dJdose throttle | eakage val ve.

NOTE: Al ways set throttle | eakage before adjusting idle, as |eakage
affects idle.

g. Calibrate Idl e Speed

(1) Wse F-12 and operate the test stand at required speed (line 13).
(2) Secure the throttle lever in the idle position.

(3) pen the idle orifice valve.

(4) dose the flow control valve.

(5) Qbserve fuel pressure and adjust the idle adjusting screwto
obtain the correct pressure (line 13).
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(a) If the pressure is low, screwin the idl e adjusting screw

(b) If the pressure is high, screw out the idle adjusting
SCrew.

h. Calibrate Throttle Lever Travel (stand nay be shut-off for this
adj ust nent)

(1) Place the angle gauge on the throttle | ever.
(2) Move the throttle lever to the idle position.
(3) Move the throttle lever to the full-fuel position.

(4) Adjust the front throttle stop screwto obtain the correct
degree of travel (line 12).

i. Calibrate Punp Manifold Pressure

(1) Open the flow control valve and close the idle orifice valve.
(2) Secure the throttle lever in the full-fuel position.

(3) Use F12-key and operate the test stand to required rpm(line
16) .

(4) Turn the flow control valve and adjust the fuel flowto the
requi red pounds per hour of flow (line 17).

(5) Adjust the supply valve to obtain 7 inches HJ. on the vacuum
gauge.
(6) Cbserve the fuel manifold pressure.

(7) Adjust the throttle shaft adjusting screwto obtain the correct
mani fol d pressure (line 16).

(a) To increase the fuel pressure, turn the throttle shaft
adj usting screw count ercl ockw se.

(b) To decrease the fuel pressure, turn the throttle shaft
adj usting screw cl ockw se.

j. Conpare the Checkpoint Pressures

NOTE: The term“CHECKPA NT” No. 1 and No. 2 are used to describe testing
the torque spring and wei ght assi st plunger.
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(1) Checkpoint No. 1, torque spring setting.

(a) Wse F-12 key and adjust the test stand speed to the
required rpm(line 18).

(b) Adjust fuel flowto the anount specified (line 19).

(c) Cbserve the fuel pressure (line 18) on the fuel manifold
pressure gauge.

(d) The torque spring nust be rechecked if the fuel pressure
(l'ine 18) is incorrect.

1 To increase fuel pressure at this checkpoint, shins nust
be added to the torque spring.

2 To decrease fuel pressure, renove shins.

NOTE: This setting causes the engine to deliver its maxi mumtorque.

(2) Checkpoint No. 2, weight assist setting.

(a) WUse F-12 key and set the punp test stand speed to required
rpm(line 20).

(b) Adjust the fuel flowto the amount specified (line 21).

(c) Cobserve the fuel pressure (line 20) on the fuel nanifold
pressure gauge.

(d) If the fuel pressure (line 20) reading is incorrect:

1 Renove shins fromthe wei ght assist plunger to increase
fuel pressure.

2 Add shins to the weight assist plunger to decrease fuel
pressure.

NOTE: If the weight assist plunger shins or spring are changed, the punp
nust be recalibrate.

k. Renove Punp from Test Stand

NOTE: Before renoving the punp fromstand ensure that the conputer is
shut down properly by utilizing the shutdown function on the display screen.
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(1) Find the procedures for nounting the Qummns fuel punp to the
test stand in the Hartridge HF. 491 Mbile Test Lhit (perating and Service
Manual , and renove the fuel punp in the reverse order

(2) Secure the adapter conponents to the proper storage area.

| . Install Tanper-Proof Material

(1) Return the fuel punp back to your workstation.
(2) Install the tanper-proof material.

m Calibration procedures for Cunmns punp with V-S Gover nor

(1) The procedures for calibrating the Vs governor punp are exactly
the same for the PTG AFC pl ugged punp with the follow ng differences:

(a) Prior to securing the governor throttle lever in full fue
position, back out the high and | ow adjusting screws four turns.

(b) Then, after you have perforned all the procedures through
checkpoint No. 1, calibrate the VS governor fuel pressure, using the
correct specifications for the punp being calibrated are as fol | ows:

1 Secure the autonotive governor and the VS governor
throttles in the full-fuel position.

2 Use F12 key and increase the test stand speed to the
required rpm(line 16).

3 Turn the “VS’ high idle screwin until the fuel nanifold
pressure starts to drop

4 Use the F-12 key and analog trimto increase the punp
speed to required rpmand gradual |y increase speed until fuel nmanifold
pressure starts to drop. This should occur wthin the rpmrange cal led for
in the specifications (line 9).

5 Use F-12 key to decrease the test stand speed to the
required rpm(line 13).

6 Secure the VS governor throttle lever in the “IDLE
posi tion.

7 pen the idle valve and close the fl ow control val ve.
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8 Adjust the VS governor low idle screwto obtain the
required fuel manifol d/ pressure (line 13).

(c) Once the VS governor pressure has been set, continue on
with the procedures starting w th checkpoint No. 2.

(2) Explainto the instructor the procedures for calibrating the VS
governor fuel pressure.

Have I nstructor Initial.

STUDENT REFERENCES:

TM 9- 2320- 272- 34
Qumm ns Service Bulletins 3387213-01R and 3379084-2 Hartridge HF. 491
Mobil e Test Unit and AVM2 operating and servicing manual
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